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ABSORBENT ARTICLE HAVING LOW
RIGIDITY SECTIONS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a divisional application of U.S. Ser.
No. 11/952,258, filed Dec. 7, 2007, which claims the benefit
of priority from Japanese Patent Application No. 2006-
331240, filed on Dec. 7, 2006, the entire content of which
are incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an absorbent article such
as a disposable diaper.

2. Related Art

Conventionally, a disposable diaper has been known as an
absorbent article that absorbs and retains excretory sub-
stance (urine, stool) discharged from a human body. The
absorbent article includes, for example, a top liquid-perme-
able sheet, a back liquid-impermeable sheet, and liquid-
retentive absorbent body provided between the top sheet and
the back sheet. The disposable diaper as described above
functions so that, when being worn by a user, excretory
substance (e.g., urine) discharged from the user is absorbed
via the top liquid-permeable sheet and retained by the
absorbent body and excretory substance is prevented by the
back liquid-impermeable sheet from leaking to the exterior
of the absorbent article.

Disposable diapers have been designed in many ways
with a purpose of preventing the leakage or retention of
excretory substance (e.g., stool). For example, a diaper has
been provided in which a top face and a back face of an
absorption layer includes grooves along the longitudinal
direction of the absorption layer (see Japanese Patent No.
3616077, hereinafter referred to as “Patent Publication 17).
This groove along the longitudinal direction disperses excre-
tory substance in the longitudinal direction.

Generally, excretory liquid such as urine is discharged to
a center section in the longitudinal direction of the absorbent
body. According to the diaper of Patent Publication 1,
excretory liquid is guided by the groove formed along the
longitudinal direction.

Patent Publication 1 describes a groove for guiding excre-
tory liquid to absorbent body. However, Patent Publication
1 does not disclose at all that a part of an absorbent body is
deformed so as to be abutted with an excretory part having
a urethral meatus or anus. Patent Publication 1 also does not
disclose at all that a side edge of absorbent body is bent
toward legs to suppress the leakage of excretory liquid.

SUMMARY OF THE INVENTION

It is an objective of the present invention to provide an
absorbent article that is abutted to an excretory part of a
human body when being worn by a user and that is deformed
to suppress the leakage of excretory substance.

The present inventors have completed the present inven-
tion by discovering that a function for preventing the leak-
age of excretory liquid, such as urine, and absorption
capability can be improved by providing an absorbent body
structured by a low rigidity section at a crotch region of an
oblong diaper at which the absorbent body is bent and that
is formed along a center line for halving the absorbent body
to two parts in the width direction and a pair of lateral low
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2

rigidity sections that are provided at both sides in the width
direction of the center low rigidity section with a substan-
tially equal interval so that the both sides edges in the width
direction of the absorbent body have gathers for preventing
the leakage.

According to a first aspect of the present invention, an
absorbent article having a width and a length orthogonal to
the width, including: a chassis having at least a front torso
surrounding region and a rear torso surrounding region
arranged along a longitudinal direction of the absorbent
article; a crotch region provided between the front torso
surrounding region and the rear torso surrounding region of
the chassis; an oblong absorbent body extending from the
front torso surrounding region to the rear torso surrounding
region along the longitudinal direction; a torso opening
section formed at one side when in a wearing mode; a pair
of'leg openings formed at another side when in the wearing
mode; a skin-contacting face facing an inner face when in
the wearing mode; a not-skin-contacting face facing an outer
face when in the wearing mode; and an elastic member
arranged along a side edge in the width direction of the
crotch region constituting the leg opening, in which the
absorbent body includes: a first narrow width section; a
second narrow width section arranged longitudinally spaced
from the first narrow width section; a center low rigidity
section formed along a center line that halves the absorbent
article in the width direction; and a pair of lateral low
rigidity sections provided at both sides of the center low
rigidity section in the width direction with a substantially
equal interval; in which the crotch region is structured so
that the skin-contacting face of the absorbent body has a skin
contacting face-side sheet and the not-skin-contacting face
has either one of a not-skin contacting face-side sheet and
the chassis, and in which the skin contacting face-side sheet
has, while in a stretched state, a lower initial tensile strength
in the width direction than that of either one of the not-skin
contacting face-side sheet and the chassis.

According to a second aspect of the present invention, an
absorbent article having a width and a length orthogonal to
the width, including: a chassis having at least a front torso
surrounding region and a rear torso surrounding region
arranged along a longitudinal direction of the absorbent
article; a crotch region positioned between the front torso
surrounding region and the rear torso surrounding region in
the chassis; an oblong absorbent body provided extending
from the front torso surrounding region to the rear torso
surrounding region along the longitudinal direction; a torso
opening section formed at one side when in a wearing mode;
a pair of leg openings formed at another side when in the
wearing mode; a skin-contacting face facing an inner face
when in the wearing mode; a not-skin-contacting face facing
an outer face when in the wearing mode; and an elastic
member arranged along a side edge in the width direction of
the crotch region constituting the leg opening absorbent
body, in which the absorbent body includes: a first narrow
width section; a second narrow width section arranged
longitudinally spaced from the first narrow width section; a
center low rigidity section formed along a center line that
halves the absorbent article in the width direction; and a pair
of lateral low rigidity sections provided at both sides of the
center low rigidity section in the width direction with a
substantially equal interval; in which the crotch region is
structured so that the skin-contacting face of the absorbent
body has a skin contacting face-side sheet and the not-skin-
contacting face has either one of the not-skin contacting
face-side sheet and the chassis, and in which the length in the
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width direction of the skin contacting face-side sheet is
longer than that of the absorbent body.

In a third aspect of the absorbent article as described in the
first or second aspect of the present invention, the absorbent
body further includes a center absorbing section provided in
the longitudinal direction between the first narrow width
section and the second narrow width section, and the center
absorbing section is shaped so that both edges in the width
direction protrude more than the first narrow width section
and the second narrow width section protrude to outer sides
of the width direction, respectively.

In a fourth aspect of the absorbent article as described in
the third aspect of the present invention, in which both side
edges at outer sides in the width direction of the absorbent
body have a pair of stretching sheets arranged along the
longitudinal direction, and the respective stretching sheets
are arranged to extend over both ends of the center absorbing
section in the longitudinal direction to outer sides in the
longitudinal direction and are arranged to extend over both
ends in the width direction of the center absorbing section to
outer sides in the width direction.

In a fifth aspect of the absorbent article as described in the
fourth aspect of the present invention, further includes: a
pair of side regions arranged widthwise outside each of the
a pair of lateral low rigidity sections; and a pair of center
regions arranged between the center low rigidity section and
each of the pair of lateral low rigidity sections, the stretching
sheet is provided to be superposed on the side region in the
width direction.

According to a sixth aspect of the absorbent article as
described in the fifth aspect of the present invention, in
which in the wearing condition of the absorbent article, the
side region is bent so that an end of an outer side in the width
direction of the side region is raised in the thickness direc-
tion of the absorbent body, and the center region is bent so
that an end of an inner side in the width direction of the
center region is raised in the thickness direction, the absor-
bent body is consequently deformed to have a W-letter
shaped cross section in the width direction of the center
absorbing section.

According to a seventh aspect of the present invention, an
absorbent body used for an absorbent article is provided
including: a first narrow width section; a second narrow
width section arranged longitudinally spaced from the first
narrow width section of the absorbent article; a center
absorbing section arranged between the first narrow width
section and the second narrow width section in the longi-
tudinal direction; a center low rigidity section that is formed
along a center line that halves the absorbent body in the
width direction; and lateral low rigidity sections provided at
both sides of the center low rigidity section in the width
direction with a substantially equal interval; in which the
first narrow width section and the second narrow width
section have therebetween, in the longitudinal direction, the
center absorbing section shaped so that both edges in the
width direction protrude to outer sides in the width direction
and become wider than the first narrow width section and the
second narrow width section.

Thus, the present invention can provide an absorbent
article with an absorbent body which is brought into contact
with excretory part of the body during wearing and which
deforms to inhibit a leakage of discharged matter.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view showing a disposable diaper
of the present invention.
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FIG. 2 is a development view illustrating a developed
disposable diaper according to an embodiment of the present
invention.

FIG. 3 is an exploded view illustrating the disposable
diaper according to an embodiment of the present invention.

FIG. 4A is a front view illustrating an absorbent body of
the disposable diaper according to an embodiment of the
present invention.

FIG. 4B is a cross-sectional view taken along X-X in FIG.
4A.

FIG. 5 is a cross-sectional view taken along X-X in FIG.
2.

FIG. 6 illustrates that the disposable diaper according to
the present embodiment is deformed.

FIG. 7 illustrates that the disposable diaper which is
deformed according to the present embodiment.

FIG. 8 illustrates that the disposable diaper which is
deformed according to the present embodiment.

FIG. 9 is a development view illustrating a disposable
diaper according to another embodiment in a developed
status.

FIG. 10 is an exploded view illustrating the disposable
diaper according to another embodiment.

FIG. 11 is a cross-sectional view taken along X-X in FIG.
9.

FIG. 12 illustrates that the disposable diaper which is
deformed according to another embodiment.

FIG. 13 illustrates that the disposable diaper which is
deformed according to another embodiment.

FIG. 14 illustrates that the disposable diaper which is
deformed according to another embodiment.

FIG. 15 illustrates a variation of the disposable diaper
according to the present embodiment.

FIG. 16 is a schematic view illustrating a relation between
absorbent body and a stretch sheet in the disposable diaper
of another embodiment.

FIG. 17 illustrates a variation of the disposable diaper
according to another embodiment.

FIG. 18A illustrates an example of the present invention.

FIG. 18B illustrates an example of the present invention.

FIG. 18C illustrates an example of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

Hereinafter, embodiments of the present invention will be
described with reference to the drawings. It is noted that
embodiments of the present invention are not limited to the
following embodiments and the technical scope of the
present invention is not limited to these embodiments.

In this specification, it is assumed that an inner face of a
disposable diaper 1 facing a body of a user is a skin-
contacting face and an outer face opposite to the skin-
contacting face is a not-skin-contacting face. This skin-
contacting face is a top face at which a top sheet is provided.
The not-skin-contacting face is a back face. In this specifi-
cation, the center line halving an absorbent body in the
longitudinal direction in a developed diaper is assumed as an
inner side and a width direction orthogonal to this longitu-
dinal direction that is away from the center and at which a
diaper edge is arranged is assumed as an outer side.

In this embodiment, a pants-type disposable diaper will be
mainly described in which a front torso surrounding region
and a rear torso surrounding region are joined at a prede-
termined joint section to form a torso opening and a pair of
leg openings. However, the present invention is not limited
to this type of disposable diaper. For example, the invention
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also may be applied to a development-type disposable diaper
that can be worn by a used by attaching a front torso
surrounding region with a rear torso surrounding region by
an attaching member or the like. For example, the invention
also may be applied to a pants-type disposable diaper in
which predetermined joint sections of a front torso surround-
ing region and a rear torso surrounding region of a pants-
type disposable diaper are attached by a re-attachable attach-
ing member (e.g., hook and loop fastener) as used in a
development-type disposable diaper so that the pants-type
disposable diaper can be unattached despite the pants-type
structure and the pants-type disposable diaper can be devel-
oped and reattached.

In this embodiment, the term “wearing stage” means a
status in which an absorbent article can be worn by a user or
a period just after the absorbent article is worn by a user. For
example, in the case of a pants-type diaper, the term “wear-
ing stage” means that predetermined positions are joined and
the diaper is worn by a user to provide a pants-like shape
(so-called wearing mode). The term “wearing condition”
means a condition after the diaper is worn by a user.

FIG. 1 is a perspective view illustrating a disposable
diaper according to a first embodiment. FIG. 2 is a devel-
opment view illustrating a developed disposable diaper
according to the first embodiment. FIG. 3 is an exploded
view illustrating the disposable diaper according to the first
embodiment. FIG. 4A is a front view illustrating an absor-
bent body of the disposable diaper according to the first
embodiment. FIG. 4B is a cross-sectional view taken along
X-Xin FIG. 4A. FIG. 5 is a cross-sectional view taken along
X-X in FIG. 2. FIG. 6 illustrates that the disposable diaper
according to the first embodiment is attached to a user and
a force is applied to a crotch region and the crotch region is
deformed. FIG. 7 illustrates a further deformed crotch region
after the status shown in FIG. 6. FIG. 8 illustrates a further
deformed crotch region after the status shown in FIG. 7 in
which the absorbent body is bent to have a W-letter shape.
FIG. 9 is a development view illustrating a disposable diaper
according to a second embodiment in a developed status.
FIG. 10 is an exploded view illustrating the disposable
diaper according to the second embodiment. FIG. 11 is a
cross-sectional view taken along X-X in FIG. 9. FIG. 12
illustrates that the disposable diaper according to the second
embodiment is attached to a user and a force is applied to a
crotch region and the crotch region is deformed. FIG. 13
illustrates a further deformed crotch region after the status
shown in FIG. 12. FIG. 14 illustrates a further deformed
crotch region after the status shown in FIG. 13 in which
absorbent body is bent to have a W-letter shape. FIG. 15 is
a first modified embodiment of the disposable diaper accord-
ing to the first embodiment in which a skin-contacting face
sheet is loosened. FIG. 16 is a schematic view illustrating a
relation between absorbent body and a stretch sheet in the
disposable diaper of the second embodiment. FIG. 17 illus-
trates a not-skin-contacting face of the absorbent body
entirely covered by the stretch sheet of the disposable diaper
according to the second embodiment. FIG. 18A illustrates a
disposable diaper according to a first example having a
We-letter shape of a favorable cross section. FIG. 18B
illustrates a disposable diaper according to a second com-
parative example having no W-letter cross section. FIG. 18C
illustrates a disposable diaper 1 having a W-letter cross
section has an excessively-high height toward an excretory
part.
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1. First Embodiment
1.1. Entire Structure

The entire structure of a disposable diaper as an example
of the absorbent article of the present invention is explained
referring to FIGS. 1 to 4A. As shown in FIG. 1 and FIG. 2,
the disposable diaper 1 includes: a chassis 2 that forms an
outer shape thereof and that has a front torso surrounding
region 21 and a rear torso surrounding region 22; a crotch
region 23 positioned at a position corresponding to a crotch
section of a user; and an absorbent body 4 that extends from
the front torso surrounding region of the chassis 2 to the rear
torso surrounding region along the longitudinal direction.

Also, as shown in FIG. 3, the disposable diaper 1 includes
an elastic member 7 that is provided at a crotch region 23.
The elastic member 7 forms a leakage preventing gather 40.
Additionally, on a skin-contacting face of an absorbent body
core 4a, a cover sheet 46 and a top sheet 3 are arranged
sequentially constituting a skin-contacting face sheet
according to the present invention. On a non-skin-contacting
face of an absorbent body core 4a, a back sheet 6 is arranged
constituting a non-skin-contacting face sheet according to
the present invention.

As shown in FIG. 4A, the absorbent core 4a of the
substantially rectangular absorbent body 4 arranged on the
crotch 23 includes: a first narrow width section 31; a second
narrow width section 32; a center low rigidity section 35 on
a center line CL equally dividing the disposable diaper 1 in
the width direction; and a pair of lateral low rigidity sections
36 which is formed on both sides in the width direction of
the center low rigidity section at substantially regular inter-
vals.

1.2. Chassis

As shown in FIG. 1 or FIG. 2, the chassis 2 includes joint
sections 24 at which side edges of the front torso surround-
ing region 21 and the rear torso surrounding region 22 are
partially joined to each other. In other words, the front torso
surrounding region 21 is joined to the rear torso surrounding
region 22 by intermittently joining the joint sections 24a and
244" of the front torso surrounding region 21 to the joint
sections 245 and 245" of the rear torso surrounding region 22
by ultrasonic sealing for example. As a result, the chassis 2
is formed to have a pants-like shape. The chassis 2 partially
includes threadlike elastic members 26 extending in the
width direction to have a predetermined interval thereamong
in the longitudinal direction. The crotch region 23 is com-
posed of a stretching sheet.

1.3 Absorbent Body

1.3.1. Narrow Width Section

As shown in FIG. 3, the absorbent body 4 is substantially
rectangular and composed of the absorbent core 4a and the
liquid-permeable cover sheet 45 covering the absorbent core
4a. As shown in FIG. 4A, the absorbent core 4a has an
oblong shape including a straight line having a predeter-
mined length along which side edges 53a and 54a extend
from the front edge 50 of absorbent core 4a in the longitu-
dinal direction; the first concave section continuing from this
straight line to protrude to the inner side in the width
direction; a convex section continuing from this first con-
cave section to protrude to the outer side in the width
direction; the second concave section continuing from this
convex section to protrude to the inner side in the width
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direction; and a straight line having a predetermined length
continuing from this second concave section to extend in the
longitudinal direction. This first concave part corresponds to
the first narrow width section 31 and the second concave part
corresponds to the second narrow width section 32.

The center absorbing section 39 has side regions 34
extending from the lateral low rigidity sections 36 to the
outer sides of the absorbent body 4 in the width direction to
reach the side edges 536 and 544; and the center region 33
extending from the center low rigidity section 35 to the
lateral low rigidity section 36. Specifically, the center
absorbing section 39 includes the center regions 33 provided
at the center part in the width direction to sandwich the
center low rigidity section 35; and the side region 34
provided at the outer parts in the width direction and
provided at the outer sides of the lateral low rigidity section
36.

The “narrow width section” includes the first narrow
width section 31 and the second narrow width section 32.
The term “narrow(er) width” means a part that has a
narrower width than those of other parts of the absorbent
body. The first narrow width section 31 and the second
narrow width section 32 are formed by gradually reducing
the width from the front torso surrounding region-side
absorbing section 37 or the rear torso surrounding region-
side absorbing section 38 of the absorbent body 4 toward the
center absorbing section 39.

1.3.2. Center Absorbing Section

The absorbent body 4 includes the center absorbing
section 39 at the center in the longitudinal direction. The
center absorbing section 39 is a part of the absorbent body
4 arranged in the crotch 23.

The outer edges 535 and 54b of the center absorbing
section 39 protrude to outer sides in the width direction and
being wider than the first narrow width section 31 and the
second narrow width section 32, and the outer edges thereof
in the width direction are formed in straight lines. Thus the
center absorbing section 39 has, at the front torso surround-
ing region side, the front torso surrounding region-side
absorbing section 37 and has, at the rear torso surrounding
region-side, the rear torso surrounding region-side absorbing
section 38. The center absorbing section 39 has a length in
the width direction for an adult of 55 to 225 mm. And the
absorbent body 4 preferably has a length in the longitudinal
direction of 50 mm to 300 mm. The reason is that the center
absorbing section 39 having an excessively-large size causes
an uncomfortable feeling or stiff feeling when the disposable
diaper 1 is worn by a user while the center absorbing section
39 having an excessively-small size cannot satisfy a required
absorption performance.

Outer edges 545 and 535 at the side regions 34 are
preferably shaped to have a straight line along the longitu-
dinal direction. However, the present invention is not limited
to this. For example, the outer edges 545 and 535 also may
be shaped to have a semicircular shape drawing a gentle
curve. The center absorbing section 39 is a part that is
deformed, when the disposable diaper 1 is worn by a user,
to have a W-letter shape as described later.

1.3.3. Center Low Rigidity Section

The center low rigidity section 35 is shaped to have a
straight line along the center line CL along which the
absorbent body core 4a is halved in the width direction. The
center low rigidity section 35 may be a region having a low
rigidity at which the absorbent body 4 is bent. For example,
the center low rigidity section 35 may be a region having a
thin thickness, a low basis weight portion, a low density
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portion, a region including a great number of small holes, or
a region in which absorbent body has no basis weight.

The center low rigidity section 35 preferably has a length
in the longitudinal direction of 100 mm or more and more
preferably of 200 mm to 450 mm for example. The center
low rigidity section 35 has a length in the width direction of
5 mm to 15 mm for example. The center low rigidity section
35 preferably has a length in the width direction within a
range of 50% or less of the length of the absorbent body 4
in the center absorbing section 39 in the width direction and
has a length more preferably in a range from 7 mm to 12
mm.

As shown in FIG. 5, the absorbent body 4 is obtained by
covering the absorbent core 4a by the cover sheet 45. The
back face of the absorbent body 4 is adhered with a back
sheet. The center low rigidity section 35 is formed in a
straight line along the center line CL at which the absorbent
body 4 is halved in the width direction. An area in the
vicinity of the center low rigidity section 35 is preferably not
joined with the back sheet 6. The absorbent body 4 is
structured so that an area in the vicinity of a side region 34
of the absorbent body 4 (which will be described later) is
adhered to the back sheet 6 by a pair of adhesion sections 5.
The respective adhesion sections 5 are preferably spaced
with a distance of 10 mm to 60 mm.

1.3.4. Lateral Low Rigidity Section

The lateral low rigidity sections 36 are formed to extend
in the center absorbing section 39 in the longitudinal direc-
tion. The lateral low rigidity sections 36 are formed at both
sides of the center low rigidity section 35 in the width
direction. Specifically, the center absorbing section 39
includes the two lateral low rigidity sections 36 that sand-
wich the center low rigidity section 35. The lateral low
rigidity sections 36 are formed to have a shorter length in the
longitudinal direction than that of the center low rigidity
section 35. The lateral low rigidity sections 36 are a space as
in the center low rigidity section 35. In other words, the
lateral low rigidity sections 36 are slits. The lateral low
rigidity sections 36 may be, as in the above-described center
low rigidity section 35, a region having low rigidity at which
the absorbent body 4 can be bent. For example, the lateral
low rigidity sections 36 may be a region having a thin
thickness, a low basis weight portion, a low density portion
or a region including a great number of small holes.

The lateral low rigidity section preferably has a width in
a range from 3 mm to 15 mm and more preferably in a range
from 5 mm to 10 mm. The lateral low rigidity section
preferably has a length in a range from 45 mm to 215 mm
and more preferably in a range from 55 mm to 150 mm. A
width narrower than 3 mm causes an insufficient bending
margin required for the absorbent body to be bent to cause
some cases in which the absorbent body cannot be bent in a
regular manner. For example, in order to bend an absorbent
body having a thickness of 3 mm by 180 degrees, a low
rigidity section for the absorbent body must have a width of
6 mm, which is two times longer than 3 mm. A width of 15
mm or more may hinder the absorbability of the crotch
section.

The total sum of an area of the center low rigidity section
35 and an area of the lateral low rigidity sections 36 is
preferably 50% or less of the total sum of the area of the
center absorbing section 39. When the total sum of an area
of'the center low rigidity section 35 and an area of the lateral
low rigidity sections 36 is higher than 50% of the total sum
of the area of the center absorbing section 39, the absorb-
ability may decline to cause the leakage of excretory sub-
stance, which is not preferred.
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The lateral low rigidity sections 36 functions to guide the
deformation at the center absorbing section 39 in the thick-
ness direction and also functions as a region at which the
center region 33 and the side region 34 are bent during the
deformation (which will be described later).

1.3.5. Side Region

The side regions 34 preferably have a length in the width
direction in a range from 10 mm to 45 mm. The side regions
34 are a region that is deformed, in the wearing condition of
the disposable diaper 1, so that ends of outer sides in the
width direction of the respective side regions 34 are raised
in the thickness direction. Specifically, the side regions 34
are deformed at the lateral low rigidity sections 36 that are
formed at the inner sides in the width direction of the side
regions 34.

1.3.6. Center Region

The center region 33 preferably has a length in the width
direction in a range from 10 mm to 45 mm. A ratio between
the length of the side region 34 (which will be described
later) and the length in the width direction of the center
region 33 is preferably within a range as described below.
Side region 34: center region 33=35 to 65:65 to 35

The center regions 33 is a region at which, in the wearing
condition of the disposable diaper 1, ends at the inner sides
in the width direction of the respective center regions 33 are
deformed so that the ends are raised in the thickness direc-
tion. Specifically, the center regions 33 is deformed so that
the center regions 33 are bent at the center low rigidity
section 35 formed at one side in the width direction of the
center regions 33 and at the lateral low rigidity section 36
formed at the other side in the width direction of the center
regions 33. The term “thickness direction” means a direction
along the thickness of an absorbent body prior to the
deformation as described above.

1.3.8. Leakage Preventing Gather

As shown in FIG. 3, the leakage preventing gather 40
including the elastic member 7 is arranged along the side
edge in the width direction of the crotch region 23. As shown
in FIG. 5, the leakage preventing gather 40 is provided at the
side edge of the outer side in the width direction of the
absorbent body 4 along the longitudinal direction of the
absorbent body 4.

The leakage preventing gather 40 is prepared in the
manner as described below. First, the side sheet 9 is provided
between the absorbent body 4 and the back sheet 6. The side
sheet 9 sandwiches the side film 8 and at least one elastic
member 7 in a tensile status to cover the side film 8 and the
elastic members 7. Next, as shown in FIG. 5, the side sheet
9 is folded into two parts so that the crease-side is provided
at the outer side, and the inner side includes one end and the
other end of the side sheet 9. Then, the one end abutted to
the back sheet 6 and the other end abutted to the absorbent
body 4 are fixed at the adhesion section 5 by hot melt
adhesive agent or the like so that the side sheet 9 is
sandwiched by the absorbent body 4 and the back sheet 6.
As a result, the leakage preventing gather 40 is prepared.

Then, the elastic member 7 in the leakage preventing
gather 40 is stretchable to raise the leakage preventing
gather toward the skin-contacting face. The raised leakage
preventing gather 40 functions, in the crotch of a user, to fill
a gap between the absorbent body 4 and the crotch to prevent
excretory substance from leaking from the gap.

The side edge of the leakage preventing gather 40 includ-
ing the elastic member 7 is deformed, in order to maintain
the condition in which the diaper is abutted to groins of a
user’s body, so that the side edges of the crotch region 23 are
raised to the user’s body while being pulled by the leakage
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preventing gather 40. Specifically, the absorbent body 4
provided at the crotch region 23 is also similarly deformed
so that the side edges at the absorbent body 4 are raised to
the user’s body. Since the leakage preventing gather 40 is
provided along the side edge in the width direction of the
absorbent body 4, the absorbent body 4 is deformed in the
manner as described above. Specifically, the leakage pre-
venting gather 40 supports the deformation of the absorbent
body 4 so that the side edges of the absorbent body 4 are
raised to the user’s body.

1.3.8. Skin Contacting Face-Side Sheet

In the crotch region 23, the skin-contacting face of the
absorbent core 4a has the cover sheet 45 for covering the
absorbent core 4a. The cover sheet 45 consists of a liquid-
permeable nonwoven cloth and is provided so as to entirely
cover the absorbent core 4a. Specifically, the cover sheet 45
is a sheet that is provided at the skin-contacting face of the
absorbent core 4a and is not fully adhered to the top face of
the absorbent core and thus is provided while being partially
loosened and partially adhered.

The skin-contacting face of the cover sheet 45 has the top
sheet 3. The top sheet 3 is adhered to the cover sheet 4b. As
in the cover sheet 4b, the top sheet 3 consists of a liquid-
permeable nonwoven cloth and can be easily stretched. The
top sheet 3 is also adhered to the skin-contacting face of the
cover sheet 45 and thus is provided while being partially
loosened and partially adhered as in the cover sheet 4b.

When the top sheet 3 is fixed by a chuck with an interval
of 50 mm and is pulled with a tensile speed of 100
mm/minute, the top sheet 3 shows a tensile strength of 0.58
N/50 mm when being stretched by 10%. When the not-skin-
contacting face sheet (which will be described later) is
pulled under the same conditions as those for the top sheet
3, the not-skin-contacting face sheet 10 shows a tensile
strength of 7.13 N/50 mm. Thus, when compared with the
not-skin-contacting face sheet 10, the top sheet 3 can be
easily stretched in the width direction of the manufacturing
direction of the top sheet 3.

The tensile strength of the top sheet is measured by the
following procedures. To measure the initial strength in the
width direction of a product made therefrom, a test piece is
obtained from the sheet of 100 mm in the width direction
and 50 mm in the lengthwise direction. The test piece is
fixed by a chuck with an interval of 50 mm and is pulled with
a tensile speed of 100 mm/minute. The tensile strength in a
case of an expansion to 110% is read off and compared. An
autograph-type tensile test machine (AG-1kNI manufac-
tured by Shimadzu Corporation) is used for the tensile test.

As described above, the sheet provided at the skin-
contacting face can be easily stretched and is provided while
being loosened. Thus, the deformation of the absorbent body
4 in the thickness direction is prevented from being hin-
dered. Specifically, the deformation of the center regions 33
in the center absorbing section 39 in which the center
regions 33 protrude from the center low rigidity section 35
in the thickness direction (to the skin-contacting face) is
prevented from being hindered. As shown in FIG. 15, when
the diaper is not worn by a user, the cover sheet 46 or the like
may be significantly loosened. Specifically, the length of the
cover sheet 46 in the width direction is longer than that of
the absorbent body 4 in the width direction and the length in
the width direction of the top sheet 3 as a skin-contacting
face sheet is longer than that of the absorbent body 4 in the
width direction. The cover sheet can thus be loosened at the
skin-contacting face of the absorbent body 4, and the absor-
bent body 4 is easier to bend into W-letter shape when an
inward force is given in the width direction.
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1.3.9. Not-Skin Contacting Face-Side Sheet

In the crotch region 23, the not-skin-contacting face of the
absorbent body 4 has the liquid-impermeable back sheet 6.
The back sheet 6 consists of a breathable film sheet having
a low stretching property and is adhered to the not-skin-
contacting face of the absorbent body 4 while being
stretched.

The not-skin-contacting face of the back sheet 6 has the
outer covering sheet 10 that has a high initial tensile
strength. The outer covering sheet 10 is adhered to the back
sheet 6 while being stretched. Specifically, the outer cover-
ing sheet 10 is provided at the not-skin-contacting face at a
part or the entirety in the center absorbing section 39 of a
range from the center region 33 to the side region 34.
1.3.10. Modified Embodiment of Absorbent Body

Hereinafter, with reference to FIG. 6 to FIG. 8, the
deformation of the absorbent body 4 in the wearing condi-
tion will be described. As shown in FIG. 6, the disposable
diaper 1 at the wearing stage is pulled to the upper side in
FIG. 6 and receives a force to the inner side in the width
direction from legs of a user. In other words, the crotch
region 23 at the wearing stage is deformed to have a shorter
length in the width direction. As a result, both side edges at
the absorbent body 4 are firstly deformed so that the side
edges are raised to the user’s body in the thickness direction.

Specifically, the respective side regions 34 in the center
absorbing section 39 are deformed so that ends at the outer
sides in the width direction of the side regions 34 are raised
at the respective lateral low rigidity sections 36 formed at the
inner side in the width direction toward the user’s body in
the thickness direction. As a result, the absorbent body 4 is
deformed to have a U-like cross section in the thickness
direction, as shown in FIG. 6.

Next, when the disposable diaper 1 is further pulled to the
upper side, the absorbent body 4 receives a further force
from the user’s legs to the inner side in the width direction.
In other words, the crotch region 23 is deformed to have a
further shorter length in the width direction. As a result, the
center section in the absorbent body 4 is deformed so as to
protrude to the user’s body in the thickness direction.

Specifically, in order to allow the center low rigidity
section 35 in the center absorbing section 39 to protrude to
the user’s body in the thickness direction, the respective
center regions 33 are deformed so that the respective center
regions 33 are bent at the respective lateral low rigidity
sections 36 formed at the outer sides in the width direction
and the center low rigidity section 35 formed at the inner
side in the width direction inner side. Specifically, the
respective side edges at the center low rigidity section 35,
which are at the center region 33 at one side and the other
side in the width direction of the center low rigidity section
35, are deformed so as to be raised to the user’s body in the
thickness direction. The reason why the respective side
edges in the center regions 33 at the center low rigidity
section 35 are deformed so as to be raised to the user’s body
in the thickness direction is that the not-skin-contacting face
of the absorbent body 4 has a not-skin contacting face-side
sheet such as the back sheet 6 having higher initial tensile
strength than that of the top sheet 3 and the cover sheet 45
which are sheets provided at the skin-contacting face in the
absorbent body 4, and the outer covering sheet 10 while the
not-skin contacting face-side sheets being stretched. As a
result, as shown in FIG. 7, the absorbent body 4 is deformed
to have a W-letter shaped cross section in the thickness
direction.

When a user wearing the disposable diaper 1 has a
standing posture, the crotch region 23 is deformed to have
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avery short length in the width direction. As s result, the side
edges of the absorbent body 4 are deformed so as to be
further raised to the user’s body in the thickness direction
and the center section of the absorbent body 4 are deformed
to be further raised to the user’s body in the thickness
direction.

Specifically, the respective side regions 34 in the center
absorbing section 39 are deformed so that the side regions 34
are bent at the respective lateral low rigidity sections 36
formed at the inner sides in the width direction to allow the
ends of the respective side regions 34 at the outer sides in the
width direction to be further raised to the user’s body in the
thickness direction. Furthermore, in order to protrude the
center low rigidity section 35 in the center absorbing section
39 to the user’s body in the thickness direction, the respec-
tive center regions 33 are deformed so that the center regions
33 are bent at the respective lateral low rigidity sections 36
formed at the outer sides in the width direction and the
center low rigidity section 35 formed at the inner side in the
width direction. Specifically, the respective side edges at the
center low rigidity section 35 at the center region 33 at one
side and the other side in the width direction of the center
low rigidity section 35 are deformed so as to be raised to the
user’s body in the thickness direction. As a result, as shown
in FIG. 8, the absorbent body 4 is deformed to have a more
We-letter shaped cross section in the thickness direction.

When the diaper is worn by the user continuously, the
leakage preventing gather 40 is maintained so that the side
edges of the leakage preventing gather 40 including elastic
member 7 are abutted with the groin region of the user’s
body. Thus, as shown in FIG. 8, side edges in the center
absorbing section 39 in the absorbent body 4 raised to the
user’s body in the thickness direction are maintained. When
the user’s legs are opened or closed in the wearing condition,
a force is applied in the direction of arrow A of FIG. 6 to
cause the absorbent body 4 to be deformed to have a W-letter
shape. Thus, when the user stands up or walks for example,
the center section of the absorbent body 4 in the width
direction protrudes to the user’s body in the thickness
direction and is abutted with an excretory part or the like.

As described above, the center absorbing section 39 in the
absorbent body 4 is deformed to have a W-letter shape. The
center section of the center absorbing section 39 in the width
direction is deformed to protrude in the thickness direction
and is abutted with an excretory part of the user’s body. Side
edges of the center absorbing section 39 at outer sides in the
width direction are deformed to be raised in the thickness
direction so that the edges can be abutted with the user’s
body. By the deformation of the absorbent body 4, the
absorbent body 4 can preferably absorb the excretory sub-
stance discharged from the excretory part, for example, and
can suppress the leakage of the excretory substance from the
user’s body in the width direction.

According to the disposable diaper 1 of this embodiment,
the absorbent body 4 is deformed to have a W-letter shaped
cross section in the thickness direction. Thus, a part in the
vicinity of the center low rigidity section 35 as a convex
section in the W-letter shape is close to or abutted to the
excretory part of the user’s body. Thus, the disposable diaper
1 can immediately absorb the excretory substance from the
excretory part can suppress excretory substance from
streaming down on the skin of the user. Furthermore, the
concave section in the W-letter shape formed by the center
low rigidity section 35 and the lateral low rigidity section 36
stores excretory substance and also can disperse the excre-
tory substance in the front-and-rear direction. Furthermore,
the absorbent body 4 is deformed to have a W-letter shape



US 9,452,091 B2

13

and thus the absorbent body 4 positioned close to the
excretory part can have a sufficient absorption area.

According to the disposable diaper 1 of this embodiment,
the absorbent body 4 is deformed to have a W-letter shaped
cross section in the thickness direction. Thus, the crotch
region 23 has a preferably short length in the width direc-
tion. Thus, feeling of pressure at the crotch section can be
reduced. Furthermore, in accordance with a movement of a
user (e.g., opening or closing of legs), the absorbent body 4
stretches in the width direction while changing the depth of
the W-letter shape, thus providing an increased uncomfort-
able feeling.

2. Second Embodiment

The absorbent article of the second embodiment is an
absorbent article that is different from that of the first
embodiment in that the diaper of the first embodiment
includes a stretch sheet. Hereinafter, the same components
and parts as those of the first embodiment are designated by
the same numerals and the corresponding descriptions simi-
larly apply.

2.1. Stretch Sheet

As shown in FIG. 9 and FIG. 11, the disposable diaper 1
includes a stretch sheet 11 extending from both side edges of
the center absorbing section 39 of the absorbent body 4 to
the outer sides in the width direction. The stretch sheet 11 is
not joined to the absorbent body 4. The stretch sheet is at
least stretchable and elastic in the longitudinal direction of
the disposable diaper 1. The stretch sheet 11 has a length
adjusted to be shorter than the length of the back sheet 6
superposed on the stretch sheet 11.

As shown in FIG. 16, the stretch sheet 11 is adhered to the
back sheet 6 and extends from a position 50 mm away in the
width direction from the center S in the width direction of
the lateral low rigidity section 36 to a point 27.5 mm to the
inner side in the width direction. More preferably, the stretch
sheet 11 is arranged within 20 mm outward in the width
direction and 10 mm inward in the width direction of the
center S. In this case, a distance between the side edges 11a
of the stretch sheet is 70 mm to 110 mm.

It is noted that the absorbent body 4 and the stretch sheet
11 have therebetween the leakage preventing gather 40
(which will be described later) and thus the absorbent body
4 is not directly joined to the stretch sheet 11. In FIG. 16, in
order to simply illustrate the joint position, the leakage
preventing gather 40 is not shown. In an actual case, the
stretch sheet 11 is adhered to be sandwiched between the
side sheet 9 constituting the leakage preventing gather 40
and the back sheet 6. The center of the lateral low rigidity
section 36 in the width direction means, for example, a
position 3.75 mm away from one end of the lateral low
rigidity section 36, when the lateral low rigidity section 36
has a width of 7.5 mm.

As shown in FIG. 16, when the adhesion section 5
adhered with the absorbent body 4 and the back sheet 6 is
assumed as a reference, the edge 5a of the adhesion section
5 at the outer side in the width direction and the side edge
11a of the stretch sheet 11 at the inner side in the width
direction are adhered at a part at the outer side of the edge
5a of the adhesion section in a range of 15 mm to 0 mm in
the width direction or at a part at the inner side of the edge
5a of the adhesion section in a range of 0 mm to 5 mm in
the width direction. More preferably, the side edge 11a is
preferably away from the edge 5a of the adhesion section by
a distance of 10 mm to 5 mm. Specifically, the stretch sheet
11 and the adhesion section 5 may be separated from each
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other or may be superposed. The side end 5a of the adhesion
section 5 is at the outer side in the width direction from the
lateral low rigidity section 36 at which the diaper is bent.

The stretch sheet 11 has a plate-like shape having a
predetermined length and is at least stretchable and elastic in
the longitudinal direction of the diaper. In the crotch region
23, the stretch sheet 11 is provided at the outer side of the
absorbent body 4 in the width direction and is not joined
with the absorbent body 4. However, as shown in FIGS. 4A
and 9, the absorbent body 4 has the longest width at the front
torso surrounding region-side absorbing section 37 and the
rear torso surrounding region-side absorbing section 38 and
has the shortest width at the first and second narrow width
sections. Thus, the stretch sheet can be placed at both sides
in the width direction of the center absorbing section 39 of
the absorbent body 4 having a narrower width. In this case,
the center absorbing section 39 has the convex side regions
34 protruding in the width direction. However, the side
region 34 and the stretch sheet 11 may be superposed. It is
noted that the stretch sheet 11 must not be adhered to the side
region 34.

As shown in FIG. 16, width direction outer edges 1156 of
the pair of stretch sheets 11 are placed so as to go over both
outer edges of the absorbent body 4 in the width direction
and to extend to outer sides in the width direction. The
stretch sheet 11 is adhered to the back sheet 6 at both sides
in the width direction of the back sheet 6 joined to the
absorbent body 4.

The stretch sheet 11 extends to the outer side in the width
direction of the side edge of the absorbent body 4. In other
words, the stretch sheet 11 is placed at a face of the
absorbent body 4 not abutted with a user’s skin so that the
stretch sheet 11 protrudes from the absorbent body. The
width direction inner edge 1la of the stretch sheet is
superposed on the side edge of the absorbent body 4.
However, the width direction outer edge 115 is not super-
posed on the absorbent body. The stretch sheet 11 is pro-
vided so as to further extend in the absorbent body 4
longitudinal direction from both ends in the longitudinal
direction of the center absorbing section 39.

As shown in FIG. 16 and FIGS. 18A to 18C, an interval
between one width direction inner edge 11a and the other
width direction inner edge 11a of the pair of stretch sheets
11 is preferably about 70 mm to 110 mm. When the interval
is smaller than this range, the cross section is suppressed
from having a W-letter shape. When the interval is larger
than this range, the stretch sheets for maintaining the W-let-
ter shape are excessively away from each other and thus the
deformation of the center region cannot be controlled. Thus,
the convex section formed from the center low rigidity
section to extend to the user’s body may have an exces-
sively-high height to the user’s body.

By the arrangement as described above, the diaper can
follow the movement of the user’s legs and can easily
stretch. Thus, the absorbent body can be directly prevented
from twisting or from being distorted due to the movement
of user’s legs.

The stretch sheet 11 is adjusted to have a shorter length
than that of the back sheet 6. Specifically, the stretch sheet
11 has preferably a length 20% or more shorter than the
length of the back sheet. If the stretch sheet 11 does not have
such a shorter length at all or has a short length like that of
the back sheet, the resultant absorbent body is planar or is
abutted with the crotch section in an inverted V-like shape to
increase a width at which the absorbent body has a contact
with a user’s skin or to cause the absorbent body to be
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abutted to the inner thigh, thus causing the user to experi-
ence an uncomfortable feeling.

Although the tensile strength of the stretch sheet 11 is
different depending on the basis weight or rigidity of the or
an existence or non-existence of a slit, when assuming that
the crotch region has a length Y (i.e., the length of the back
sheet in the crotch region), the stretch sheet 11 has a tensile
strength of 0.5 N or more and 10 N or less and preferably a
tensile strength in a range of 2 N to 7 N when the stretch
sheet 11 is elongated to have a length of Yx95%. An
excessively weak stress of the stretch sheet 11 prevents the
side region 34 of the absorbent body 4 from being supported
from the lower side to fail to provide a W-letter shape. An
excessively strong stress of the stretch sheet 11 on the other
hand causes a V-like shape or prevents the stretch sheet 11
from being sufficiently elongated to cause a gap between a
user’s skin and the absorbent body, causing a risk where
excretory substance streams down the skin to leak.

The stretch sheet 11 preferably has the narrowest width of
10 mm or more and the widest width of about 100 mm and
the outer edge is cut to correspond to the shape of a leg
opening of a crotch section. This shape can allow a part
corresponding to a complicated shape of'a human body (e.g.,
crotch section, a part close to a groin) to have be abutted
with the body in a plane.

In this embodiment, the stretch sheet 11 is obtained by
joining the back sheet 6 as an unstretching nonwoven cloth
provided at the back face of the absorbent body with a
stretchable and elastic nonwoven cloth in the longitudinal
direction of a resultant product while the components being
stretched. However, the stretch sheet 11 is not limited to this
so long as the stretch sheet 11 has a plane-like shape of 10
mm or more and can be stretchable and elastic in the
longitudinal direction of the diaper. For example, the stretch
sheet 11 also may be a single stretching nonwoven cloth, a
complex sheet of two layers or more including a stretchable
and elastic film or net, a plane-like member obtained by
arranging a plurality of threadlike elastic members with a
small pitch of 10 mm or less, or urethane foam. Alterna-
tively, the entire crotch region also may be provided by a
stretching member and a part other than a stretchable and
elastic crotch part also may be processed so that this part is
not stretchable or elastic.

2.2. Modified Embodiment of Stretch Sheet

Hereinafter, with reference to FIG. 12 to FIG. 14, the
deformation of the absorbent body 4 in the wearing condi-
tion will be described. As shown in FIG. 12, when the stretch
sheet 11 is worn by a user, the stretch sheet 11 extends along
the crotch to the inner thigh of the user, while stretching in
the longitudinal direction of the diaper. As shown in FIG. 13,
when the disposable diaper 1 is pulled up to the crotch
region, the stretch sheet 11 is abutted surface-to-surface to
the inner thigh of the user. As shown in FIG. 14, when the
disposable diaper 1 is completely pulled up to the user’s
body and is placed at the crotch of the user’s body without
causing an uncomfortable feeling at the crotch region 23, the
width direction outer edge 115 of the stretch sheet is attached
so as to face the not-skin-contacting face in the thickness
direction of the absorbent body.

The absorbent article according to the second embodi-
ment also includes the leakage preventing gather 40 as in the
first embodiment. Thus, when the elastic member 7 of the
leakage preventing gather 40 is stretched, the side region 34
of the absorbent body 4 is raised. The stretch sheet 11 is
pulled up so as to support the raised side region 34 by the
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not-skin-contacting face. Thus, the side region 34 is stable to
allow the absorbent body 4 to be stably bent in the thickness
direction.

By the structure as described above, when the disposable
diaper 1 is worn by a user, the side region 34 of the absorbent
body 4 is raised to support the absorbent body 4 to be bent
to have a U-like shape. Furthermore, an upper end of the
edge of the outer side in the width direction of stretch sheet
11 to the user’s body is always retained so as to have a
contact with a groin of the user. When the diaper is worn by
a user, the stretch sheet 11 is abutted surface-to-surface with
the inner thigh of the user to function to block the lateral
leakage of excretory substance. Furthermore, the stretch
sheet 11 is placed in the vicinity of the side region 34 of the
absorbent body 4 and at a position at which the W-letter
shape is bent. Thus, even when the absorbent body 4
deformed to have the W-letter cross section extends in the
lateral direction due to opening and closing of legs, the
stretch sheet 11 is stretched to function to retain the
deformed W-letter shape.

According to the disposable diaper 1 of this embodiment,
the stretch sheet 11 is composed of a plane sheet of a width
of 10 mm or more. Thus, the stretch sheet 11 can be abutted
with a complicated shape of the crotch region of the user, not
in lines but surface-to-surface extensively, thus preventing
an occurrence of a gap. In the wearing condition, the stretch
sheet 11 is abutted with the inner thigh so as to fill the gap
caused between the inner thigh and the disposable diaper 1.
Since the absorbent body 4 and the back sheet 6 have
therebetween the leakage preventing gather 40, even when
excretory substance leaks from the leakage preventing
gather 40, the stretch sheet 11 abutted with the inner thigh
in a plane can block the excretory substance. Furthermore,
since the sheet having a width of 10 mm is joined to the outer
edge of the back sheet 6, a user’s leg can be prevented from
touching the gather or frill to provide a simpler appearance
and to allow the diaper to be worn more comfortably, thus
providing increased feeling of security.

First Modified Embodiment

As shown in FIG. 17, the stretch sheet 11 also functions
as the back sheet 6, is adhered to the back face of the
absorbent body 4, and can allow the width direction outer
edge 115 of the stretch sheet to extend to the outer side in the
width direction of the absorbent body 4 as in the above-
described stretch sheet 11. A stretch sheet of the first
modified embodiment may be adhered to the absorbent body
4 at the same position as that in the first embodiment.
Specifically, a part in the vicinity of the center region 33 of
the absorbent body 4 is not joined to the absorbent body 4
and only a part in the vicinity of the side region 34 can be
adhered to the absorbent body 4. As in the first embodiment,
the not-skin-contacting face sheet 10 is an unstretching
sheet. Thus, the center region 33 of the absorbent body 4 can
protrude in the user’s body direction. By the structure as
described above, labor required for providing the back sheet
6 can be eliminated to reduce the manufacture steps. Fur-
thermore, the manufacture cost of the back sheet 6 also can
be reduced.

3. Third Embodiment

An absorbent article of a third embodiment is different
from that of the first embodiment in that a region having a
thin thickness is formed as a low rigidity section. The region
having a thin thickness is formed by reducing the thickness
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of the absorbent body. Specifically, the region having a thin
thickness is formed by reducing the basis weight to cause the
low rigidity section to have a lower fiber density than those
of other parts of the absorbent body 4. The center low

rigidity section 35 and the lateral low rigidity section 36 may >

mainly composed of, for example, pulp of natural fiber, or
chemical fiber with a fiber length of 1 mm to 10 mm for
which a ratio of the pulp and pulp mass/(pulp and SAP mass)
to the absorbent body mass is 45% to 100%. The pulp basis
weight may be in a range of 5 g/m2 to 200 g/m2 and is
preferably 200 g/m2. The region having a thin thickness may
have a thickness of 0.1 mm to 2.0 mm. On the other hand,
with regards to the fiber density of a part other than the
region having a thin thickness as the center low rigidity
section 35 and the lateral low rigidity section 36, in the case
of pulp having a fiber length of 1 mm to 10 mm, a ratio of
the pulp mass/(pulp and SAP mass) to the absorbent body
mass may be 45% to 65%. In this case, the pulp basis weight

may be within a range of 50 g/m2 to 400 g/m2 and the ,,

thickness may be within a range of 1.0 mm to 5.0 mm.
As described above, by reducing the basis weight so that

the low rigidity section can have a lower fiber density than

those of other regions of the absorbent body 4, the low
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First Example

As shown in Table 1, widths of the side region 34 and the
center region 33 of the absorbent body 4 were changed to
evaluate the wearing feeling and whether the absorbent body
has a clear W-letter shaped cross section or not. An absor-
bent body in this evaluation was prepared in the manner as
described below. First, high absorbance polymer (e.g., poly-
acrylate-base or starch/acrylate-base one) including 80% or
more absorbance polymer having a water absorption factor
of 20 g/g or more and a grain size of 100 to 800 pm and
hydrophilic fiber (e.g., ground pulp fiber or rayon fiber) were
prepared. Then, the high absorbance polymer and the hydro-
philic fiber were covered by the cover sheet 45 the cover
sheet 4b as a hydrophilic sheet obtained by subjecting
hydrophobic fiber (e.g., polyolefin-based one, polyester-
base one) to a hydrophilic processing. In a first example, the
lateral low rigidity section has a width of 7.5 mm and the
center low rigidity section has a width of 10 mm. The side
region 34 and the center region 33 both have a width of 23.8
mm. The absorbent body 4 of the first example has a total
width of 120.2 mm.

TABLE 1
First
First Second Third Fourth  Comparative Fifth
Example Example Example Example Example Example

Width A of 23.8 10 15 35 50 23.8
Absorbent
core
Width B of 23.8 10 15 35 50 23.8
Absorbent
core
Side slit 7.5 7.5 7.5 7.5 7.5 3
width
Center 10 10 10 10 10 5
slit width
Total 120.2 65 85 165 225 106.2
width of
absorbent
body
Wearing o otoA oto A otoA X otoA
feeling/W-
letter
shape
Unit: mm
o: Good
A: Acceptable
x: Poor

rigidity section can have a thinner thickness than those of 7

other regions parts of the absorbent body 4. Thus, the
absorbent body 4 has lower rigidity. As a result, when the
diaper is worn by a user and the diaper receives a force from
the inner thigh of the user to the inner side of the user’s body,
the absorbent body 4 is bent at the low rigidity section.

The third embodiment is the same as the first embodiment
except for that the absorbent body 4 of the low rigidity
section of the third embodiment is formed by the low rigidity
section to have a thinner thickness than those of other
regions of the absorbent body 4.

EXAMPLE

The following section will describe examples of the

present invention. However, the examples are mere 65

examples for favorable carrying out the present invention
and do not limit the present invention in any way.

55

60

Second Example

A second example uses the same disposable diaper 1 as
that of the first example except for that the disposable diaper
of the first example is structured so that the lateral low
rigidity section has a width of 10 mm and the center low
rigidity section has a width of 10 mm. Thus, the absorbent
body 4 had a total width of 65 mm.

Third Example

A third example uses the same disposable diaper 1 as that
of the first example except for that the disposable diaper 1
of the third example is structured so that the lateral low
rigidity section has a width of 15 mm and the center low
rigidity section has a width of 15 mm. Thus, the absorbent
body 4 had a total width of 85 mm.
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Fourth Example

A fourth example uses the same disposable diaper 1 as
that of the first example except for that the disposable diaper
1 of the fourth example is structured so that the lateral low
rigidity section has a width of 35 mm and the center low
rigidity section has a width of 35 mm. Thus, the absorbent
body 4 had a total width of 165 mm.

First Comparative Example

A first comparative example uses the same disposable
diaper 1 as that of the first example except for that the
disposable diaper 1 of the first comparative example is
structured so that the lateral low rigidity section has a width
of 50 mm and the center low rigidity section has a width of
50 mm. Thus, the absorbent body 4 had a total width of 225
mm.

Fifth Example

A fifth example uses the same widths of the side region 34
and the center region 33 as those of the first example but is
different in that the lateral low rigidity section 36 has a width
of 3 mm and the center low rigidity section 35 has a width
of 5 mm. Thus, the absorbent body 4 had a total width of
106.2 mm.

Evaluation

In the case of the first comparative example, the side
region 34 and the center region 33 had an excessively-wide
width to cause a wide total width of the absorbent body 4 to
prevent the diaper from suiting the lateral width of the user’s
crotch portion. The cross section showed no W-letter shape.
In the case of the third example and the fourth example, a
slightly improved result was obtained. In the case of the
second example, undesirable result was sometimes obtained.
Although the widths of the side region 34 and the center
region 33 in a range from 15 mm to 35 mm can provide a
We-letter shape, it was found that a favorable W-letter shape
could be obtained when the widths of the side region 34 and
the center region 33 were within a range of about 20 mm to
about 25 mm. In the case of the first example in which the
side region 34 and the center region 33 had a width of 23.8
mm, the wearing feeling and the W-letter shape were both
favorable. With regards to the width of the entire absorbent
body, a width of 65 mm or less as shown in the second
example is not sufficient to provide a W-letter shape at the
crotch region of the user. A width of 200 mm or more on the
other hand significantly exceeds the lateral width of the
crotch of the user and thus cannot form a desired bent shape.
A width from about 80 mm to about 180 mm could provide
a clear W-letter shape.

First Example

The disposable diaper according to the first example was
prepared so that one edge has a curved shape so as to suit the
shape of a user’s the leg as shown in FIG. 9 and FIG. 10 and
the oblong stretch sheet 11 having a shorter length in the
longitudinal direction than that of the back sheet 6 of the
disposable diaper 1 by 46% was used to prepare the dispos-
able diaper according to the second embodiment. Specifi-
cally, the length of the back sheet 6 is 480 mm and the stretch
sheet 11 is 260 mm. A nonwoven cloth was used that was
composed of fibers of polyurethane having a basis weight of
14 g/m?2 to 30 g/m2 and polypropylene having a basis weight
of' 17.5 g/m2 to 36 g/m2, and a ratio between polypropylene
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and polyurethane was 40:60 to 50:50. A stretch sheet 11 is
applied being stretched to 180% to the longitudinal direc-
tion, having a length of 260 mm.

The above stretch sheet was adhered, by a hot melt
adhesive agent, between the back sheet 6 that was mainly
composed of polyolefin-base resin and that was composed of
a resin film having a basis weight in a range of 10 gm?2 to
30 g/m2 and a side sheet of the leakage preventing gather
that was composed of a water-shedding nonwoven cloth
having a basis weight in a range of 10 g/m2 to 30 g/m2 and
polyurethane elastic yarn of 470 to 940 detex. The pair of
stretch sheets were adhered to be opposed to each other at
both side edges of the crotch region of the disposable diaper
to have an equal distance to the center line CL that extended
in the longitudinal direction to halve the disposable diaper 1
in the width direction.

The stretch sheet 11 of the first example was adhered so
that one edge at the inner side in the width direction of the
center absorbing section was separated from the other edge
at the inner side in the width direction of by a distance of 90
mm.

Second Comparative Example

In the second comparative example, the stretch sheet was
adhered between the back sheet and the leakage preventing
gather as in the first example embodiment. In the second
comparative example, the stretch sheet was adhered so that
edges at the inner side in the width direction of a pair of
stretch sheets were separated by a distance of 30 mm.

Third Comparative Example

In a third comparative example, the stretch sheet was
adhered between the back sheet and the leakage preventing
gather as in the first example. In the third comparison
example, the stretch sheet was adhered so that edges at the
inner side in the width direction of a pair of stretch sheets
were separated by a distance of 130 mm.

Evaluation

The resultant disposable diapers of the second and third
examples and the second and third comparative examples
were attached to a human model that had a crotch width of
40 mm and that was based on a 70 years old woman having
an average figure. Then, these disposable diapers were
evaluated with regards to the shapes of the cross sections of
the crotch regions. In the first example, the cross sections
showed a clear W-letter shape. In the case of the second
comparative example, a distance between a side edge in the
width direction of a pair of stretch sheets and a side edge in
the width direction of stretch sheet were too short and failed
to provide a W-letter shape. In the case of the third com-
parative example, the distance between a pair of stretch
sheets and the stretch sheet was too long. Thus, although a
We-letter shape was formed, a height of a convex section at
the center of the W-letter shape protruding to the user’s body
was excessively high when compared with that of first
example. This may cause the user to experience an uncom-
fortable feeling. When the distance between the inner edge
in the width direction of a pair of stretch sheets and the inner
edge in the width direction of the stretch sheet was changed,
a favorable W-letter shape was found when the distance was
in a range of 70 mm to 110 mm.

First Example

As shown in Table 2, by changing a position at which the
absorbent body 4 was adhered to the surface of the back
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sheet 6, the positional relation with the stretch sheet was
evaluated. In the case of the first example, there was a
distance of 5 mm between the outer edge 5a of the adhesion
section 5 of the absorbent body 4 and the inner edge 11a of
the stretch sheet 11. The inner ends in the width direction of 5
the pair of adhesion sections 5 were adhered at positions
having an interval of about 40 mm therebetween. In Table 2,
the term “distance” means a distance between the outer edge

5a of the adhesion section of the absorbent body and the
inner edge 11a of the stretch sheet. When the outer edge 5a 10
of the adhesion section 5 of the absorbent body 4 was away
from the inner edge 11a of the stretch sheet 11, the distance
was represented by a negative value. When the outer edge 5a

of the adhesion section 5 of the absorbent body 4 was
superposed with the inner edge 11a of the stretch sheet 11, 15
the distance was represented by a positive value.

,091 B2
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section 5 of the absorbent body 4 was separated the inner
edge 11a of the stretch sheet 11 by 45 mm.

Fifth Comparative Example

A fifth comparative example is the same as first example
except for that the outer edge 5a of the adhesion section 5
of the absorbent body 4 was separated the inner edge 11a of
the stretch sheet 11 by 35 mm.

Evaluation

In the case of the fourth and fifth comparative examples,
the outer edge 5a of the adhesion section 5 of the absorbent
body 4 was excessively separated from the inner edge 11a of
the stretch sheet 11 to cause poor shape stability. In the case
of the sixth example, the outer edge 5a of the adhesion
section 5 of the absorbent body 4 was separated from the

TABLE 2

Fourth Fifth

Comparative Comparative Sixth Seventh First Eighth Ninth

Example Example Example Example Example Example Example
Distance -45 -35 -25 -15 -5 +5 +15
(mm)
W- X X A o o o A
letter
shape/
wearing
feeling

o: Good and unstable shape
A: Acceptable
x: Poor and unstable shape

Sixth Example

A sixth example is the same as the first example except 35

that a distance of 25 mm was provided between the outer
edge 5a of the adhesion section 5 of the absorbent body 4
and the inner edge 11a of the stretch sheet 11.

Seventh Example 0

A seventh example is the same as the first example except
that a distance of 15 mm was provided between the outer
edge 5a of the adhesion section 5 of the absorbent body 4
and the inner edge 11a of the stretch sheet 11.

45

Eighth Example

An eighth example is the same as the first example except >

that the outer edge 5a of the adhesion section 5 of the
absorbent body 4 was superposed on the inner edge 11a of
the stretch sheet 11 by 5 mm.

55
Ninth Example

A ninth example is the same as the first example except
for that the outer edge 5a of the adhesion section 5 of the
absorbent body 4 was superposed on the inner edge 11a of
the stretch sheet 11 by 15 mm.

60

Fourth Comparative Example

65
A fourth comparative example is the same as the first
example except for that the outer edge 5a of the adhesion

inner edge 11a of the stretch sheet 11 by a distance of 25
mm. In the case of the ninth example, the outer edge 5a of
the adhesion section 5 of the absorbent body 4 was super-
posed on the inner edge 11a of the stretch sheet 11 by 15
mm. The sixth and ninth examples showed a slightly stable
shape. The first, seventh and eighth examples showed favor-
able shape stability. In conclusion, the outer edge Sa of the
adhesion section 5 of the absorbent body 4 is preferably
superposed on the inner edge 1la of the stretch sheet 11
preferably by about 5 mm or the outer edge 5a is preferably
separated from the inner edge 11la by about 15 mm. The
distance between the outer edge 5a and the inner edge 11a
by about 5 mm of the first example was found to be more
preferable.

4. The Respective Constituting Members

The following section will describe the respective con-
stituting members of a disposable diaper.
4.1. Chassis

The chassis 2 constitutes the outer shape of the disposable
diaper 1. The chassis 2 may be provided by one sheet-like
member or may be provided by adhering a plurality of
sheet-like members. It is noted that the disposable diaper 1
in this embodiment includes the stretchable chassis 2 having
the front torso surrounding region 21 and the rear torso
surrounding region 22 and the unstretching crotch region 23
positioned between the front torso surrounding region 21
and the rear torso surrounding region 22. The chassis 2 and
the crotch region 23 in the longitudinal direction are joined
with the top sheet 3, the absorbent body 4, and the back sheet
6. However, the present invention is not limited to this so
long as the diaper is structured so that a sheet in the crotch
region facing a not-skin-contacting face from the absorbent
body has higher initial tensile strength than that of a sheet on
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a skin-contacting face. For example, another structure also
may be used in which the front torso surrounding region 21
of the chassis 2 is continued from the crotch region 23
positioned between the rear torso surrounding region 22 and
the front torso surrounding region 21 and the rear torso
surrounding region 22 and only the crotch region is the
unstretching one.

The chassis 2 is preferably made of material that is
breathable, that has strength to prevent the diaper from being
damaged even when the diaper worn by a user receives a
load due to compression, distortion, or friction for example,
and that does not stimulate the user’s skin for example. The
material may be a breathable sheet-like member (e.g., non-
woven cloth, perforated plastic sheet).

4.2. Top Sheet

When the diaper is worn by a user, the top sheet 3 as a
skin-contacting sheet faces the user’s body and is abutted
with an excretory part. The top sheet 3 may be entirely or
partially liquid-permeable. Alternatively, the top sheet 3 may
be composed of one sheet-like member or may be composed
of a plurality of sheet-like members.

The top sheet 3 is preferably made of material that has
strength to prevent the diaper from being damaged even
when the diaper worn by a user receives a load due to
compression, distortion, or friction for example and that
does not stimulate the user’s skin. For example, the material
may be a liquid-permeable sheet-like member such as a
woven cloth, a nonwoven cloth, or a perforated plastic sheet.
4.3. Absorbent Body

The absorbent body 4 absorbs and retains discharged
body fluid such as urine. The absorbent body 4 may have a
structure obtained by mixing highly absorbing polymer with
a hydrophilic fiber to layer the material or a structure in
which highly absorbing polymer is fixed to a hydrophilic
sheet by hot melt adhesive agent for example. The highly
absorbing polymer may be, for example, the one including
80% or more absorbability polymer (e.g., polyacrylate-base
one, starch/acrylate-base one) having a water absorption
factor of 20 g/g or more and a grain size of 100 to 800 pm.
4.4. Back Sheet

The back sheet 6 may be, for example, a thermoplastic
film mainly including polyethylene (PE), polypropylene
(PP) or the like, a breathable resin film, a sheet obtained by
joining a nonwoven cloth based on the spun bond or the spun
lace method or the like with a breathable resin film, or a
plurality of layers based on SMS (spun bond, melt blow, and
spun bond) for example. Preferably, the back sheet 6 is a
resin film mainly including polyolefin-base resin with a
basis weight of 10 g/m2 to 30 g/m2 for example.

The backsheet 6 may be obtained by joining the not-skin-
contacting face of this back sheet 6 with a nonwoven cloth
or the like. The not-skin-contacting face of the back sheet 6
joined with a nonwoven cloth or the like is preferable
because it provides an improved touch to a user’s skin at the
wearing stage for example. When the back sheet 6 is a film,
the film may be preferably joined with a nonwoven cloth or
the like because it can prevent uncomfortable noise due to
fiction of the film for example.

4.5. Elastic Member and Stretch Sheet

An elastic member may be composed of, for example,
natural rubber or synthetic rubber (e.g., styrene-butadiene,
butadiene, isoprene). The sheet-like elastic member 26 can
be formed by a nonwoven cloth of foamed polyurethane
having a basis weight of 30 g/m2 to 80 g/m2 or mixed fiber
of polyurethane of basis weight of 20 g/m2 to 70 g/m2 and
polypropylene for example.
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4.6. Adhesive Agent

The top sheet 3 and the absorbent body 4 are adhered to
the chassis 2 by hot melt adhesive agent. The top sheet 3 is
adhered to the absorbent body 4 by hot melt adhesive agent.
It is noted that the joint is not limited to the above hot melt
adhesion and also may use, for example, a combination of
heat sealing and ultrasonic sealing for example. While
preferred embodiments of the present invention have been
described and illustrated above, it is to be understood that
they are exemplary of the invention and are not to be
considered to be limiting. Additions, omissions, substitu-
tions, and other modifications can be made thereto without
departing from the spirit or scope of the present invention.
Accordingly, the invention is not to be considered to be
limited by the foregoing description and is only limited by
the scope of the appended claims.

What is claimed is:

1. An absorbent article having a width and a length

orthogonal to the width, comprising:

a chassis having at least a front torso surrounding region
and a rear torso surrounding region arranged along a
longitudinal direction of the absorbent article;

a crotch region positioned between the front torso sur-
rounding region and the rear torso surrounding region
in the chassis;

an oblong absorbent body provided extending from the
front torso surrounding region to the rear torso sur-
rounding region along the longitudinal direction, the
absorbent body comprising an absorbent core covered
with a cover sheet;

a pair of stretchable sheets arranged at both outer side
edges of the cover sheet with respect to the width
direction and extending in the longitudinal direction, an
outer edge of each of the stretchable sheets being
formed to have an arch portion that recesses toward a
center line of the absorbent body at a center portion in
the longitudinal direction of the stretchable sheets;

a torso opening section formed at one side when in a
wearing mode;

a pair of leg openings formed at another side when in the
wearing mode;

a skin-contacting face facing an inner face when in the
wearing mode;

a not-skin-contacting face facing an outer face when in
the wearing mode; and

an elastic member arranged along a side edge extending
in a longitudinal direction of the crotch region consti-
tuting the leg opening, wherein

the absorbent core includes:

a first narrow width section;

a second narrow width section arranged longitudinally
spaced from the first narrow width section;

a center low rigidity section formed along a center line
that halves the absorbent article in the width direction
of the absorbent article; and

a pair of lateral low rigidity sections provided at both
sides of the center low rigidity section in the width
direction of the absorbent article with a substantially
equal interval; wherein

the cover sheet has at a skin contacting side a length in the
width direction that is longer than a length of the
absorbent core in the width direction so that the cover
sheet at the skin contacting side is loosened, and at the
skin contacting side, the cover sheet is entirely free of
joining with the absorbent core from one end to another
end in the width direction of the absorbent core, and



US 9,452,091 B2

25

the stretchable sheet has a narrowest width at the arch
portion, and a portion of the stretchable sheet that has
the narrowest width at the arch portion extends outward
over the outer side edge of the cover sheet at the arch
portion, and the outer edge of the stretchable sheet
extends over the outer side edge of the cover sheet
along an entire length of the stretchable sheet in the
longitudinal direction of the absorbent core,

the absorbent article is a diaper for an adult.

2. The absorbent article according to claim 1, wherein

the absorbent core further comprises a center absorbing

section provided in the longitudinal direction between
the first narrow width section and the second narrow
width section,

the center absorbing section is shaped so that both edges

in the width direction protrude more than the first
narrow width section and the second narrow width
section protrude to outer sides of the width direction,
respectively.

3. The absorbent article according to claim 2, wherein

the center absorbing section has a length in the width

direction of 55 to 225 mm.

4. The absorbent article according to claim 1, further
comprises a pair of side regions arranged widthwise outside
each of the pair of lateral low rigidity sections

and a pair of center regions arranged between the center

low rigidity section and each of the pair of lateral low
rigidity sections, the stretchable sheet is provided to be
superposed on the side region in the width direction.

5. The absorbent article according to claim 4, wherein

in the wearing mode of the absorbent article,

the side region is bent so that an end of an outer side in

the width direction of the side region is raised in the
thickness direction of the absorbent body, and

the center region is bent so that an end of an inner side in

the width direction of the center region is raised in the
thickness direction,

the absorbent body is consequently deformed to have a

We-letter shaped cross section in the width direction of

the center absorbing section.

6. The absorbent article according to claim 1, wherein

the cover sheet at the non-skin-contacting face of absor-
bent core is not directly joined to a member located at
the non-skin-contacting face of the cover sheet, in a
center portion in the width direction of the absorbent
core.

7. An absorbent article having a width and a length

orthogonal to the width, comprising:

a chassis having at least a front torso surrounding region
and a rear torso surrounding region arranged along a
longitudinal direction of the absorbent article;
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a crotch region positioned between the front torso sur-
rounding region and the rear torso surrounding region
in the chassis;

an oblong absorbent body provided extending from the
front torso surrounding region to the rear torso sur-
rounding region along the longitudinal direction, the
absorbent body comprising an absorbent core covered
with a cover sheet,

a pair of stretchable sheets arranged at both outer side
edges of the cover sheet with respect to the width
direction and extending in the longitudinal direction, an
outer edge of each of the stretchable sheets being
formed to have an arch portion that recesses toward a
center line of the absorbent body at a center portion in
the longitudinal direction of the stretchable sheets;

a torso opening section formed at one side when in a
wearing mode;

a pair of leg openings formed at another side when in the
wearing mode;

a skin-contacting face facing an inner face when in the
wearing mode;

a not-skin-contacting face facing an outer face when in
the wearing mode; and

an elastic member arranged along a side edge extending
in a longitudinal direction of the crotch region consti-
tuting the leg opening, wherein

the absorbent core includes:

a first narrow width section;

a second narrow width section arranged longitudinally
spaced from the first narrow width section;

a center low rigidity section formed along a center line
that halves the absorbent article in the width direction
of the absorbent article; and

a pair of lateral low rigidity sections provided at both
sides of the center low rigidity section in the width
direction of the absorbent article with a substantially
equal interval; wherein

the cover sheet has at a skin contacting side a length in the
width direction that is longer than a length of the
absorbent core in the width direction so that the cover
sheet at the skin contacting side is loosened, and at the
skin contacting side, the cover sheet is entirely free of
joining with the absorbent core from one end to another
end in the width direction of the absorbent core, and

the stretchable sheet has a narrowest width at the arch
portion, and a portion of the stretchable sheet that has
the narrowest width at the arch portion extends outward
over the outer side edge of the cover sheet at the arch
portion, and an outer edge of the stretchable sheet,
including the arch portion, extends over the outer side
edge of the cover sheet along the longitudinal direction
of the stretchable sheet.

#* #* #* #* #*



